Sources and selection criteria
We conducted a systemic search on Medline; used reports from WHO and other international organizations; and communicated with experts in the field. Although noncommunicable diseases have been variously defined, we propose to limit the term to three common risk factors: High blood pressure (Hypertension), High blood sugar (Diabetes mellitus) and abnormal pattern of blood fat level (Dyslipidemia). Tobacco use, dietary consumption patterns and physical inactivity are among the common risk behaviour shared by these disorders, providing common pathways of epidemiological transition as well as public health action.
Estimating the burden of non-communicable diseases
Validated nationally representative estimates of cause specific mortality are not available for any country in South Asia. The available data are based on combinations of different datasets. In India, for example, deaths are registered as a part of "medical certification of cause of death" (registration of hospital deaths) and "survey of cause of death" ( a rural based registry). Other countries in the region provide mostly hospital based mortality data for assignment of cause of death. Population based estimates of mortality from non-communicable diseases are therefore difficult to produce: the urban data are based on inadequate death certification, and the rural data are limited by the inaccuracies in record keeping and partial coverage of health information systems.
High blood pressure (Hypertension):
Blood pressure denotes the force that the circulating blood exerts on the walls of the main arteries. The highest (systolic) pressure is created by the contraction of the heart, and the lowest (diastolic) pressure occurs while the left side of the heart is filling. It denotes the accommodation capacity of the circulating system. Raised blood pressure is sometimes without symptoms, which damage the arteries that supply blood to heart, brain, kidneys, eyes and elsewhere, producing a variety of structural changes. 5 High blood pressure increases the heart's workload, causing the heart to thicken and become stiffer. It also increases the risk of stroke, heart attack, kidney failure and congestive heart failure. High blood pressure also leads to head and kidney failures, peripheral vascular disease and blindness. 6 When high blood pressure exists with obesity, smoking, high blood cholesterol levels or diabetes, the risk of heart attack or stroke increases several times.
High blood pressure is a known disorder and a risk factor in SEAR. Results of a few population based surveys from the regional InfoBase are given in Table-I below. The proportion varies between 7-16% ((more in urban areas) and proportion of known hypertensive on current treatment ranges from as low as 9% to 68%. The overall prevalence of hypertension has rosen from a low of 4.3 in 1963 to as high as more than 50% among specific communities in India and the current prevalence of hypertension is estimated to range between 20-40% in urban adults and 12-17% among rural adults. 7 There are significant variations in hypertension across and with in countries. The treatment gap for hypertension is high due to inadequate recognition as well as treatment. Since the risk impact of hypertension can be reduced with available methods and there is need for targeting this at both population and individual levels. Similar to cholesterol, the relationship of blood pressure to CHD is linear, positive and graded with no discrenible lower threshold. According to the seventh report of the Joint national committee on Prevention, Detection, Evaluation and Treatment of high Blood Pressure, each difference of 20mmHg in systolic blood pressure is associated with 2-fold increase in relative risk of CHD, while a 5mm Hg reduction of SBP in the population would result in a 14% overall reduction in mortality due to stroke, a 9% reduction in mortality due to CHD and a 7% decrease in all-cause mortality. The Asia Pacific Cohort Studies Collaboration indicates that a 2% reduction of population-wide mean diastolic blood pressure and a 7% decline in those with DBP> 95 mmHg has the potential to avert a total of 2 million deaths due to stroke and CHD by 2020 (approximately 15% of all stroke deaths and 5% of all CHD deaths) in Asia. 8 Such a strategy in India alone bringing a 2% reduction in mean population diastolic blood pressure can avoid 3,00,000 deaths due to stroke and CHD by 2020 AD. Diabetes mellitus is a strong risk factor for vascular diseases. Along with rising obesity and decreasing levels of physical activity, diabetes is also on the rise. While genetic susceptibilities of various racial and ethnic groups play a role, much of the increase in DM can be traced to changes in diet and physical activity. Migration studies suggest that South Asians and Indians also tend to be at higher risk than Europeans. 9 Diabetes increases the risk of developing cardiovascular disease, stroke and cancers of breast, colon and uterus. Even when blood sugar levels are lower than the cut offs for the definition of overt diabetes, there is a graded increase in risk with increasing levels of blood sugar. The risk of heart attacks is enhanced greatly in the presence of other risk factors like high blood pressure or high serum cholesterol. 10 About three-quarters of people with diabetes die of some form of heart or blood vessel disease. Each reduction of 1% in the Haemoglobin A1c, which measures the long term control of blood sugar levels, was associated with 14% reduction in myocardial infarction. 11 The prevalence of diabetes and its adverse health effects has risen more rapidly in South Asia than in any other large region of the world. according to Global burden of diabetes study. 12 India will have the largest diabetic population in the world with 57.2 million by 2025 which implies that the South Asian region will harbour the bulk of the global diabetes burden. Data from some population studies covered in the regional infoBase revel that the percent of population with known diabetes in SEAR varies between 1-7%. A higher prevalence ranging between 2-15% have been reported by independent researchers. 13 Men and women as affected equally increasing with age and with a greater predominance in urban areas. The proportion of people on medication ranges between 6-92%, indicating huge treatment gap in some SEAR countries. Diabetes is likely to increase in the coming years and future projections are shown in Table- II and available data from SEAR InfoBase is shown in Table- III. 
Abnormal pattern of blood fat level (Dyslipidemia):
Cholesterol is a fat-like substance, and in excess particularly the bad cholesterol or LDL cholesterol increases the risks of heart disease, stroke and other vascular diseases. Low levels of high-density lipoprotein (HDL) which is also commonly known as good cholesterol and elevated levels of low-density lipoprotein cholesterol(LDL-c) and triglycerides are also clearly associated with excess risk of CVDs. cholesterol in small amounts is required for the development of atherosclerosis (accumulation of fatty deposits on the inner lining of arteries). Unhealthy diet rich in animal fat and oils, heredity and some metabolic conditions such as diabetes determine an individual's level of LDL-cholesterol. 13 The current levels of blood cholesterol level distribution in SEAR as seen in table 4 indicate that the percent of people with raised cholesterol levels varies from 13-55% in member countries, Data reveal that high rates of raised blood cholesterol levels are seen in all countries, more so in India, Maldives and Thailand. The problem is more in urban areas and among women. As cholesterol levels increase with age, it has a cumulative and synergistic effect and results in NCDs. The high burden, availability of effective treatment and possibility of prevention offers a good scenario for prevention efforts.
All these risk factors are potentially modifiable and are good starting points for prevention. The findings of INTERHEART are similar to the estimates of the Global burden study in which 45.7% of global mortality and 20.7% of global burden of disease were attributed to 7 risk factors like high blood pressure, high cholesterol, high body mass index, low fruits and vegetable intake, physical inactivity, tobacco use and alcohol use. In addition, the study showed that South Asians developed first heart attack six years earlier than populations of other countries. 14 The earlier age of heart attack in South Asians could largely be explained by higher risk factor levels at younger ages. it was found that the risk factors such as physical inactivity, lack of fruits and vegetables consumption, elevated lipids were higher even among south Asian control than from other countries. The world health report of 2002 revealed that attributable years of life lost due to these risk factors was significantly high and more so in rapidly progressing nations of SEAR (Table-VI) .
Conclusions
The health burdens of non-communicable diseases are high in South Asia, though there are differences among countries and with in urban and rural areas of each country, depending on the level of developmental and epidemiological transition. Many of these disease burdens occur in the productive mid-life period and will, therefore, adversely affect workforce productivity and economic development. Although the absence of well established disease surveillance mechanisms prevents precise estimation of the size of non-communicable disease burdens, their risk factors, and time trends would help to better inform policy and to monitor change in response to public health interventions. Even at the current state of knowledge, however, the magnitude of the problem is large enough to demand urgent attention and action.
